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POWER SAVING CIRCUIT OF CURRENT DRIVING DISPLAY DEVICE 

Patent number: KF?20030004774 (A) 
Publication date: 2003-01-15 
Inventor(s) : KIM HAK SU [KR] + 
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Abstract of KR 20030004774 (A) 

PURPOSE: A power saving circuit of a current driving display device is provided to reduce current consumption applied to the 
electroluminescence(EL) pixels by controlling the driving of the EL pixels with providing an additional constant current source for 
previously precharging the pixels as well as to easily obtain a desired luminance by controlling a response time of an inner 
capacitance of the pixel. CONSTITUTION: A power saving circuit of a cun-ent driving display device includes an 
electroluminescence(EL) driving block(202) provided with a constant current source(202a) for controlling the luminance of the EL 
pixels, a pixel switch for applying the current of the constant current source(202a) by on/off in response to a data enable signal, 
an EL pixel(202d) for emitting a light beam by receiving the current through the pixel switch and a scan driving block(202e) and a 
precharge l3lock(201) provided with a constant current source(201a) for controlling a precharge cun-ent, a cun-ent control block 
(201 b) for controlling the response time of the EL pixel(202d) by controlling the cun-ent amount of the constant cun-ent source 
(201a) and a precharge switch(201c) for applying the current of the constant current source(201a) to the EL pixel(202d) by 
controlling the on/off of the precharge. 
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EL ^^^7} ^IS. N(N^ ^>^=r)7)l ^7] 4 -3-7] EL ^^^ife tfl'^m "Jlioll- ^^7> *^JS^£l7l a] 
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201 : -^7] EL ^^^201a : HH^ ^W-g- 
201b : ^1^^201c : ^W-g- ^^^1 

202 : -^71 EL ^■S-^202a : 

202b : ^l'H-¥-202c : ^%.-%- ^-¥1^1 
202d : -S-71 EL ^€202e : =^^^ 

^*>fe 71^ ^ Sr<^):S.l ^Ell7l^ 

LCD(Liquid Crystal Display)* -S^S. SV-^ f-^M7l ^l^j-f!- ^-^^ cl^il-eflol^ ^ ^ v^^> 
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^l^i -i-g-^<>>l- a^7U sit:}. 

EL sfl^^ T'me^i c-IIoIe] e^-ci^ el-olo] h^>s)o1 o;[o.n^^ z]- 
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2^-^14 n^]^ 5^*j<^i a*>*>fe «^^^^i?J4. 

fe^ ^d^O-^^s -^l^sil^vc}. -^71 EL ih;^>l- ^-y- ^t^^ -S-^l-* ^7l7> <^l^7l i4|^<^l -^71 el 

£ l-g: ^Hfl 7l#ofl tll-€- ^71 EL ^^^5.1- ^^^Sl ^^^M. 



S. EL ^^(103)^ °lli^Ho)|fe;?^^«(101)2l-^€-§-^^^l (102)1- -1-^ Idd7l- 

4. ^^^€(101)-& -^7] EL ^^(103)^1 -^fltHS ?]7>El^ ^^^1 oj:^ ^l^l^Vcf. olnfl, ^V?] ^j^i^€(10 

^^^^ ^^7} ^7] ELSj-i(io3)si ^i^^^ ^]7>£]fe Ai^>^sj^-g->,^^i(io2)i ^, 

^^-§-i^^l(102)7>^Hlfe Al^:g^o}.>^V7l ^^^€(101)^1^1 ^^^^ ^^7} ^7] EL ^-1(103)^ i^H 

5. tl7>5l<H -^7] -fi-71 EL ^-1(103)* ^^Al?14. -^lifll. ^^-71 ^€-8- i^^l (102)31 ^/iSfe ^-§-^(£^1 

^^)i'H #^^^PWM(Pulse Width Modulation) sj-^^S ;^l<Ht!:4. 



o]^^ ^y] sj^-g- i^^l(l02)^ ^/^Hl- PWM ^^'^^ ^S]^ HlojE^ -aioll- ^:&el- ^*Vcf. nj- 

^71 cfloiBl ii^Hl- -3-7] EL ^€(103)3] aellc^l EUto] grHf^c}. 

ae]ul, ^ilHofl sisfl ^^^(104)fe NMOSS ^7] NM0S51 ^^91^ ^7] EL ^€( 

103)^ ^^slol, i^^fe S 4# ^^^-a-a Vss^ ^^^i^. 

"^i^fl. ^7] -^71 EL ^-i (103)^ ^7] ^^■%■ i^^i (102)1- ^^7} ^^t^. ^, 

ne^i^, ojsitv o] 0.5. 01 «|] rL2floi(gray) i4¥7l7l- ^i-ui ^Tfl £lH. ^o^c) ^}7]s\ 

^ Al^V6.s 01 til ^7l EL ^-3(103) i ^^7> g:0] ^A«>7ll ^4. 

014 ^71^ ^d^ t^^l-Bll°l ±7.}^^ Cl^^Bil-^l 37l7> t]^^^o]S^ ^^^S<^lAi 

cl^ cl ^-Sr :t£*>7l| ^tl-. a^!: €|l^E.7l- ^<»>^^^ i:] o] oflAi l-e]^?] -^fAS ?1S>^ ^-^0)1 SA*V 

Al^H ^ol^l7l xqi^ofl ^^l-fe ^71 ^«llAife 1^-8: ^AS. §>7l| m. 

7M^4. 

^ ^71-q- §-;5il^* «ll«*>7l ^It^ ^-^SAi. ^ «J:igSl H5l^W (pre-charge) ^a* ^-g-^Vc^ 

-B-71 EL ^-i-^l 'a7l-«fe ^^£1 -y:!- #6lfe SAl^;^>5l ^^i- Jlsi- ;<ll^^oll 

^ ^i'^si rf^ ^a]^ H5l^W ^a-^l^i §1-^ ^i^fil ^H*U, El-°1^J* a^sH ^1^ 
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-^7] EL ^^^^^ EL ^*^7> t^lS N(N^ ^><a^)7fl ^H1£]C^, ^>7l 4 -^7] EL cll<^lEl 



^^^l^i ^^71 He]^M-g- HM-Hi* ^7] is] *M-g- ^^^€<^1^i ^^5] 

^ 4^ ^ ^^1?!: ^^4: m ^nm ^^n. 

£ 21- a.^, S. 14 -^71 EL ^^-¥-(202)^ =2] *W-?-(201)7f c] ^7] SE] ^H-?- (201)^^1- -fi-7] 

EL ^^^(202)fe -B-71 EL i:1il-efl<^] 4^4^ ^<=>]^ ^^d^ ^-^d^] SL^}t}^ ^p^M ^l^] 



"^Infl. ^7l -n-7| EL ^^^(202)fe -B-7l EL ^-i^l ?13E1- ^]^^7] ^^-Q (202a) , ^^]^ ^S.^] 

421- -g-/^H5lol ^1-71 ^^l^^S] ^^1- -^71 EL^-i-^l tl7l-«>^ ^^-g- i^^l(202c), ^7] ^-i-S- >:^Al(202c) 
1- -^=11 <?l7}-«]-o> ^7l EL ^^(202d). ^ ^*^(202e)S. olnfl, ^7] ^^d^€(20 

2a)<Hlfe ^1-71 ^^^€(202a)^ ^<J=4 ^l<H*>te ^1^ ^lH-¥-(202b)7l- '^7]a-]. ^7] cflojBl ^Jioj^ 

^ife PWM i^^lEl «. ^ (Width) "14. ^. n^]^ y-^oll- ^J:^ *1-<^1 PWM 4^3] ^Elofl Sfltg-^ 



nelJi. ^V7] S5l^H-?-(201)^ 55l^W-§- ^^1- ^1<H3>7] ^^^€(201a). ^^^€(201a)sl ^Ifl- °^ 
^fl<H«H ^7l EL ^^(202d)^ ^-a- ^l^l-* a^^fe ^l'H^(201b). ^ ^J-71 Sel^Msl ^/^Hl- ;siHS> 
^?i^€(201a)5] ^1^1: ^7] ^7] EL ^€(202d)S ?l7l-5l-fe ^H-g- ^-^l^l (201c)S. ^^^^4. °H, ^ 

71 He! ^l-;^l-§- :i^^l (20ic)4 ^/^S. a1^># ;^1H«>°1 ^i-7l -^71 EL ^'i(202d)^^i Hel ^l-^slfe ^1^>* 



<^7lA-1, ^71 Hel^HJf (201)4 ^7l EL ^^^(202)4 ^?i*^(201a.202a)^ ^-f-^S Vdd 

i ^1€4. :i2l3l, ^1-71 =5l*H-^(201)4 -B-71 EL ^¥-^(202)4 ^4^1 (201c,202c)^ ^^S: ^7] 
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» °l-i-s><^ ^Hl- ^ Si4. ^, -3-71 IC4 4^^1^i ^■1«J-"14 DAC» °l-§-si-<^ ^^*-a(20ia)4 4oH^» a^t 
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^7] EL ^l(202d)^ Al^b)] 45]- ^i-x] X\^^ t^s^] *^4. ^o]^ 4i3(rising syn 

0)"^ ^^1 A] 2)- ;^l^oilAi ^>41. Al2)-t>ji, -^13 (falling sync) ^^ife ^°]^ 



5L 3 ^^1 £ 6^ ^71 Em€2] ^Al^l^ Al^j^] 45^ =5^ ^M7> Al^^slfe Al^jo] ^5^;.]^ 0^1^^ ^ojjl xj^d), 
HlHl- ^«fl 22)- XAlit;^!- ^ 7fl ^Hl*>Jl, ^ 71121 ^7] EL i» Jl 

Xlr}. olnll, £ 3 ifl^l £ 62] (a)fe ^*^(202e)S. 'Q^s\^ ^^1 m. (b),(c)^ cHole] lofl =5] 
^3:2^ n^]^ "ili^ll- ^^^1 2ltfl ^^£1^ -B-7] EL (d).(e)fe tfl^lB] 2i n^^^^ Se| *M ^Jl 

2^ ojollo]^ Al^&ofl o^Si) ^^£1^ -B-71 EL ^^2] oill- iLOl4. 



^, (b),(d)2l t}o] ^^v^o> zj- 5c 5^ *W^(201)2l i#lx](202c)7]-^£lJL <5H, ^?i^^(201a)°ll^i ?i 

^7l EL «]'S(202d)S ?]7l-slol HE] ^M^lc}. (c),(e)2] §}ol ^^^^V 4 -^7l EL ^^^(202)2] 
sj^-g- >i^^l(202c)7> ^rSlJl oH, ^^^^(202a)^]^i #^5lfe ^^7> 2^ -^7] EL^'i(202d)S ^^7}S\<^ -^7] 
EL s!^(202d)^ <^7lAi, ^V7l =51 ^>4-g- ii^l^1(201c)2l ^/^^l- SB) AlJiS). 

-§- i^^^^l(202c)2l ^/.S-Hl- ^lHS>fe c-llolBl ?]<^l°]l-^SfePMW3^^'=14. 



^7] S.Z\ ^5:21 ^_ ^>1^<^11 45} ^71 EL 5l^£l -t-^ Al^Vo] l;g£lJl, ^V7l OlolEl ^^6]]o]:^ A} 

Jl2] §l-ol ^, ^:iS.oll 45} «J-^*1-^ -^71 EL ^'i2l H^o] 4^o] 1^^4. 

^^i, S 321 (a) vflx] (e)fe -g- 4= 5]-ol^i ^1^<H1 s]^ 4 «.^oj 3^^£5.Ai, =5] eflto] ajrflo) 

^■fl- $14. at!-, 121 ^o]B\ -yoflcl-l. Alsfe £ 33] (c)2f ^o] 3|i:)l(<m, 256 =L^]o] >x?ll 

"S)?! ^-fo]al, tflolE] 221 C-flojEl ^loflc^ll-AlJLfeSSSl (e)2l- ^o] ^^S-ol ^tll7>4\d ^^H, 160^5llol 
i?fl<a)l-iS.SAl§l.jL oJ4_ 



£ 3-i- S.^, (a)2l 14^21 Al 2^ Al^jo^iAi =5] S>;^l7l- Al2)-£]3i Sl^l" t ^ SI4. ^, m ^l^^^l 

A]^7> «l-olS ,gS>ol =5] *H-g- :i^^l{201c)l- ^Al7J4. ZLB]^. ^7] Al^o^ §^ol 

^?l^^^€(201a)'Hl^i ri^l^l(201c)l--f-«ll EL^€(202d)2l ofli^Hi ^17^5]<H ^ 

7] -B-71 EL ^'i(202d)2l ifl-f ^MAl^il- H5l ^W^l^ltq-. :2Blc]-7>, ^7l =El 7i}7.] x^^y} S-^S. €sf^ HE] 
7^}7.]^ i^^l (201c)7l- c-1 ojAj. =5] ^1-^1^ ^^^«(201a)2] ^7] EL ^'S(202d)S. 9l7}^7] 



^, tfl°lEl 14 tll^lEl 22] H5l Al^>^ A1X21 Al^j- ;^lxj4 :^<U^V ^^joflA^ Al^^^ji ^o.^^, o]xi^ ^ 

7] EL ^€(202d)ife 551 ^W-S- ^^^^l(201a)i^i "cJ^V^^V ^^7l- 'y7>S4. ::i2l^, ^^7]^ 

4^<H] 21 *H *H1<^1 ?1°11<^1* ^31^1 21SH ^€-8- ^^^1 (202c)7l- Jl. ZLe^^ ^ l-§- ^ 

^^-a(202a)-^l^^ -a^t!: -S^^^^Sl ^^71- ^-i-§- i^^l (202c)l- ^7l EL ^-i(202d)^ 9l7}^t[; =5] 
^H'-^] 1-14^ tll-^lBl y<H1<^11- -yjlfe ^s].ol ^>g^ :di-9l^l(202c)» ^7l cflolB] ^lioll- AlxS] 

*f<^i ^^>* 7i =1^]^] nm<^) ^^m. ^]n.^7] ^7] EL^€(202d)^ ^1^1 ^51^^^(201)'^ ^ 

n H2l ^Hsl<H SIASS ^>7l ^^-g- ^^^■Q(202a)i^-1 ^^7> ?17>S|^ 4s. ^ef^l. -B-7l EL ^-^^ 

(202)^ -^71 EL5i^(202d)2l ifl^ ^M-^]^^^ iBll" ^-fi.7> SItII ?14. 



:12147K dlolEl ojollol^ Al^7> S-^S. ^b:>^ ^ ^^l^l(202c)£ ^55)c^ tl ol^V ^^.g- ;^^i^^(2 

02a)2l -B-71 EL^€(202d)o)l ^7>3i|4 ^^4. 
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*V^, £ 4^ (a) ^^1 (e)fe ^ 't'^^l 41- ^13.011 sl^V z]- ^^s] J^^i^^i, sfl^o] 2jtH<?l 

£ 4* (a)^ Bf^-^i Ai^oii^-] oiojio]^ xi^7i- xi^-ir ^ $x^. ^, n^]^ 

9l^]^m ^SS] 3.yM H2l Al^ol ^51-^1:1-. o]^ ^71 EL C-)]olEl 12f C^jolB^ 2^1 



olnfl, ^71 =2^ *M Al±7> t}o]S. H5l ^M-g- iii^^l (202c)7l- ^S)^ >a-7l *W ^Jl^l §1-<^1 ^?>-^ 

<?> ^Ml-g- ^^^«(201a)o)|^i -a^S ^^71- ^71 i^1^1(202c)l- f-^fl -S-7l EL ^ € (202d) S. ^J7}^i:1-. =L 

my}, *W s.^s. ^H^l <?l°il^l-i- ^^-g- i^^i (202 

c)7> ^slol, ^7] n]o]^ o^6\]c]^ «H ^^^oy ^7] EL ^^(202d)<^lfe ^J^-g- (202a)i^i ^i^i 

^ ^^7} >x^Al(202c)l- *«fl ?17>€4. '^1'^. tHlolE] olioll- Alj:s] a7li ^V^gio] £^ t-llolEl tl^o]^ 
^^7> #l4fe Al^j^ 3l-^o] ^^fe ^.1^2]. :^^§>7ll ^1^. 



£. 5^1 (a) ^^^] (e)^ H 3^ ^o]^ ^^-^ Sltt 4 ^^l" sj-^HS-^i £ 34 4^ HE] *M 

<=>] f^H2l-fe^°]i^. 

^, ^l^>'a- ^^^isMpj. Hel xM-g- ^^^1 (20ic)» =5] ^} 

^1 ^Sfil Ala}- Al^^ Al^Vfil Al^ ^^oi o><d ^^1 H£l Al^Vsl ^^01 £ (b),(d)l- il^a. 
t-H'-lBl 1. 2S1 H5l Al3:7> «>ols. ^«>fe Al^^ 3.^ ^Sfl SH] ^>;.] AlJis^ ^^><a* ^ 

olsl- ^o] ^sll HE] Al:?>^ 4^0^ Al^l- Al^af ^^IpV. AJ.7I i^l^l(20lc)l- ^Al?lfe ie| ^1-;^1 AlJio] 
H7H1 tt^e^- Aj-71 i^l;^l(20lc)sl ^^1^^ ^Ml ^l^vsl ^^01 ^T^f. -a i^.. =51 *M Al^Vol 

^^^1 (201c)Sl ^:Al^^ m H2l AltbSl St^^oll ^;t|l S5l Al^Vol ^7] ^ 

^Al(201c)Sl ^Al;^j^ ^Sfl Hel Al:a-sl ^-^-^-^ ««^^tl-. 

°i^si ^^-^ ^7m £ 331- ^^^s>s.s ^^1 mm. 

£ 6S1 (a) tfl^l (e)fe £ 4^^ ^'^l ^lH<^ ^l^V z}- ^^s^ m^S.^, £ 4^^ 4^ =el *M H^lt'^l 

£ Bi^iS 1-RV7HS. Al^Vo] ^q.^ Al^jo)!^^ cflolBl ol<^loll- A]^7l- #\f4. ZZSlJl, Aj-71 t-ljolBl o]o\] 

°m ^S.7} ^t}7] ^, ifl^l (202c)7> A]a}-S>7l °l^di ^H7]- ^£€4. <=>H. "fr?! EL ^ € 

* ^Al7l^ C^lolEl 14 C-flolBl 2S1 t^]o]^ oloflol^ Al^o^ H7l7> A-} ^ T:l-S7l A-^^ 7.]^^c^] 

Ai Ala^gfoL ^4. 

at!:. HEl i^*l (201c)l- ^Al?lfe H2l *M Als^ ^^1 Hel a1^> ^ojiAi ^^^^ t}o]s. 

^tb ^ 71 >a^^ He| Al^:^o]. §1-01 ^Efll- -R-;^lt!:i:l-. 



oH. ^7l H6l *W Al^7> ^^l-oj H5l ^M-i- i^^l(202c)7l- ^£1^ >S-7l HEl AlJlSl tyo] 

He^ ^H-g- ^^^^(201a)<^lAi ^^7> ^V7l i^^l (202c)l- f-«il -^7l EL ^€(202d)S ^7}S4. 

B147K ^>7l Ali7> Hel ^Rlol ^14^ ^o]^ ojoflol-i- Al^ofl o^g^c:^ sj^-g- i^^l (202 

c)7T- ^Slal, ^7] ^o]^ <y\6\]o]M. Al^o} ^^o] ^^V^^oJ o.^^ EL ^ ^ (202d) ^ ^ ^-g- ^ (202a) Ai 
^ ;5l^7> ^^^1 (202c)l: 1-^ ?l7m4. -^H. ^7l tflolEl ^lolloia. a)^S1 37H] ^l-^^o] djolEl o]6\]o]M. 

^3.7} ^M-fe Al^^ 4^01 ^i4fe ;.1^3l. :^<a5>7)l ^4. 
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^^■fi: ^7] -6-7] EL ^^-^ ?l7l-Hlfe ^d^S] ^ 4^5^, 

m '3-^^>5l-^ ^ Ir'^fil 7l# A>^^ olt§W o>q§>fe rl-of^V >.^ol 

iq-Hi-Ai, ^ «j-T|s] 71^^ ig^i^ ^Ai<^o(| 7]m nv^sife <s>u|e|- ^^ ^^s] i^^oii o^^].,^ 
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